for private and public purposes has also increased tremendously; this situation has led to traffic congestion in the city centers and the suburbs. So more with the escalating rental prices for houses in the Abuja main city and high cost of living, residents, most especially low income earners have to sort for cheaper accommodation in the suburbs such as, Gwagwalada, Karu, Kubwa, Nyanya etc, a phenomenon that has given rise to population explosion in these areas with its attendant high rate of commercial activities, influx and efflux of people to these suburbs and high rate of vehicular movement.
With an increase in the number of vehicles on the roads and traffic congestion, emission of greenhouse gases, which are unfavorable to human health, will be on the increase [9] Scientists, generally agree that increasing concentration of greenhouse gases in the atmosphere are causing changes in the earth's climate. Greenhouse gases include, among others, water vapor, carbon dioxide, methane, nitrous oxide, and halocarbons [10] . The timing, magnitude, and consequences of this temperature increase are not fully understood or agreed on, but it could lead to marked changes in sea level, precipitation, and storm patterns. The fact that the earth is getting warmer is not really in dispute among atmospheric scientists, the concern has rather been on the rate and cause of the continuous global warming, the effects or impacts of the warming on climate pattern or change, and consequently on life on earth [11, 12] . The transportation sector is the most rapidly growing source of Greenhouse gas emission; that is, emissions of chemicals that have the potential to contribute to global warming [13] . These include chlorofluorocarbons, nitrous oxide, and carbon monoxide.
Air pollution is defined as the contamination of air by discharge of harmful substances, which can cause health problem including burning eyes and nose, itchy irritated throat and breathing problems [14] . It was also reported that some chemicals found in polluted air could cause cancer, birth defects brain and nerve damage, and long-term injury to the lungs and breathing passage in certain circumstances. The concentrations of such chemicals beyond a limit and an exposure over a certain period are extremely dangerous and can cause severe` injury or even death. Air pollution can be classified into natural air pollution which include wind-blown dust, volcanic ash, and gases, smoke and trace gases from forest fires, and anthropogenic air pollution which includes products of combustion such as Nitrogen Oxides (NO 2 ) Carbon dioxides (CO 2 ) and Sulphur dioxide (SO 2 ) [15] . Environmental pollution has been found to be highly correlated with contemporary transportation systems. Scott et al. (1982) [16] reported that automobiles produced as much as 60 percent of all air pollution in the United State. In Europe and the United States, Small and Kazimi (1995) [17] reported that motor vehicle emission account for 32 to 98% of natural emission of Carbon monoxide, volatile organic compounds (primary hydro carbons) and Nitrogen oxide (NO 2 ). Furthermore, MacNee, W and Donaldson (1991) [18] had stated that transportation accounts for an important fraction of greenhouse gases (especially Carbon dioxide) emission. The transportation sector is the most rapidly growing source of greenhouse gas emissions; that is, emission of chemicals that have the potential to contribute to global warming [14] . Combustion engines contribute to greenhouse gas accumulation in the atmosphere and are responsible for climate changes. A sane, sober revision of vehicle use is long overdue. While ethanol has been championed as an alternative to petroleum fuels, it mainly helps to reduce dependency on oil producing countries. Ethanol or methanol can be blended with gasoline to reduce petroleum dependency. Gasoline engines can use up to 10% ethanol without modification. New "flex" engines can use higher percentages of ethanol up to 100%. North American and European flex-fuel vehicles are optimized to run on a maximum blend of 15% gasoline with 85% ethanol (E85 fuel). The production of flex engine vehicles has increased, but the supply of flex fuel is limited [19] .
Despite scientific evidence of climate change, governments in many affluent countries have avoided their responsibility to reduce emissions of greenhouse gases. The USA is the biggest emitter of greenhouse gases worldwide. US emissions increased to 7 billion tons of CO 2 in 2004, 16% higher than emissions in the late 90's [20] . The UK did better reducing their emissions to about 0.6 billion tons, 14% below 1990 levels. An accurate analysis of total greenhouse gas emission is difficult or impossible to achieve since there are many variables and unknowns. Take the US estimates, for example, and pursue the argument that the US is also responsible for some emissions from other countries, which provide raw materials and manufacturing for the US economy. "U.S. businesses have off-shored more and more of the U.S. economies and CO 2 emissions to parts of the world where the carbon intensity is higher but labor is cheaper. The U.S. has essentially off-shored its emission problem to the rest of the world, turning their economies into dumping grounds for our own air pollution. "
In Nigeria, there has been rapid increase in urban population from 3,340,000 in 1950 to 38,159,000 in 1990 [21] and by 1995, there were about 48% of the total population of Nigeria lives cities and towns [22] . In addition, the rate of population growth in the urban city of Abuja has been higher than that of rural areas due to migration of people from the rural to urban areas for better life. Apart from drastically reducing air quality and causing dangers to health, Vehicular pollution also majorly contributes to Global warming. This is an immediate concern, as climate change is becoming more and more prominent and rapid. Carbon dioxide is the major contribution to the greenhouse effects and much of CO 2 emissions come from motor vehicles.
Because this research represents the attempt to quantify the inhalation intake of primary traffic-related air pollutants, there is need for a direct approach that clarifies underlying relationships, aid in elucidating causal connections, and permits the problem to be analytically tractable. Population density, passenger vehicle emissions, attributable ambient concentrations for primary pollutants, and the resulting attributable intake per capita will be analyzed. Below is the method for connecting these elements of the source intake relationship for primary pollutants from motor vehicles.
Population density has the potential to influence vehicle emissions [23] as well as the fraction of emissions inhaled by people [24, 25] . Population density is a key aspect of urban form, and one that can be influenced by urban planning. An increase in population density leads to an increase in both transportation emissions per km 2 and per capital inhalation of emissions.
Therefore, this study is aimed at the measurement and comparison of the concentrations of some greenhouse gases at the study location during the peak and lean periods of traffic to the acceptable and tolerable standards of the Federal Ministry of Environment.
The Study Area
Fig1.
Map showing the study area 
Research Questions
The researcher based her work on the following questions:
 What is the relationship between traffic volume during peak and off-peak periods?
 Are the air quality measurement values within the Federal Ministry of Environment limit?
 Do road users feel the effect of these greenhouse gases during traffic peak periods?
Scope and Limitation
This study examines the relationship between traffic flow and quantity of greenhouse gases emitted by cars. The study is restricted only to residents along old Nyanya and old Karu dual carriage road within the FCT (Figure 1 ). It does not extend to other neighborhood; neither does it stretch beyond old Nyanya and old Karu. However, this does not prevent the researcher from citing similar examples elsewhere. This research is not subjected to seasonal variations.
MATERIALS AND METHODS

Research Methodology
Data were collected from primary and secondary sources. The primary data were collected by use of questionnaires, interviews, air quality measurements, and vehicular counts in the study axis while the secondary data were collected from website, academic research journals and other literatures related to the study. The operational measure of variable was used in the study, as well as Tables were used to evaluate the research questions.
Reconnaissance Survey
During the reconnaissance survey, the points for the vehicular counts and the gas measurement were chosen. Hospitals along the road were also picked in preparatory for the administration of questionnaires cum interviews. During reconnaissance, the researcher is able to observe some phenomena, which helped in the development of questionnaires.
Research Design
The research design chosen for this study is the survey research. This design is chosen because survey studies are used to document the nature, scope, dimension and direction of events, behavior and attitudes about person or things. Since this study requires collecting data on air quality as well as the challenges of hold-ups around Nyanya-Karu dual carriage road.
Vehicular counts was carried out during traffic peak and lean periods to establish the average number of vehicles that ply the road during the peak and lean periods of traffic while air pollutants like dust, CO,SO 2 ,NO 2 and noise were also measured during these periods using hand held air quality measuring equipment.
Population
There are about 14,626 shops and household along the Nyanya -Karu dual carriage road. Projecting the figure to 2011 using exponential model at 3.5% annual growth rate; it becomes 15,138 shops and houses representing the population of this research. From this population, questionnaire is administered to 300 shops and household along the road. Houses and shops picked along the road include those running from Karu junction down to police check point and to Mararaba last bus stop.
Data Collection
The method of data collection used was the qualitative method of data collection. Data collected were basically primary data which include in-situ measurement of air quality parameters, and vehicular count.
Vehicular count was carried out thrice in a week (Tuesdays, Thursdays and Fridays) for three months and the average was tabulated and analyzed. This was carried out during the peak periods of 7:00am to 10:00am and from 4:00pm to 6:00pm at designated terminals, which were Nyanya before bridge, Karu Bridge and Abacha Barrack junction.
Air quality assessment was carried out using the hand-held MSA Orion multiple gas alerts (USA). It measured CO , NO 2, and SO 2 in parts per million (ppm) while particulate matter was measured using the Haze-Dust particulate monitor. The measurements were taken at the first traffic peak periods between 7:00am to 10:00am and the off-peak period between 12:00pm and 3:00pm when the road was free. The duration for this was four weeks.
Data Analysis
The data collected such as traffic flow (vehicular count), air quality measurement along the road were tabulated and analyzed. The air quality parameters were analyzed using the graphical method to compare the results of both the peak periods and the off-peak periods.
RESULTS AND DISCUSSION
The data presentation in Table 1 shows that an average of 44,039 cars plies the Nyanya-Karu axis towards the city centre between 6.30am and 10.00am on Tuesdays. It was also reported that 64 trucks ply this route during this time. In the evening also, an average of 12,242 cars and 127 trucks ply the Nyanya-karu axis from the city center between 4.00pm and 7.30pm. Thus a total of 48,081 cars and truck ply the city to and fro during morning hours. Average traffic flows between the hours of 4.00pm and 7.00pm on Tuesdays for both cars and trucks was recorded as 19,714. This means that pollution possibilities along the route will be higher in the morning than evening as more vehicles ply the route in the morning than evening. This is in line with what Scott et al (1982) [16] said, that environmental pollution has been found to be highly correlated with contemporary transportation system.
Average vehicular count for Thursdays was lower than Tuesdays meaning that the traffic flow is not constant every day. Traffic flow for morning hours was recorded as 13,400 vehicles comprising cars and truck moving towards the city center while 4,636 vehicles are returning from the city centre during this time. In the evening also, 12,812 vehicles returns from the city center through NyanyaKaru axis while 4,791 vehicles move towards the city center through this same route.
Traffic flow in the morning on Fridays is very much higher as many people move towards the town to attend the mosque. An average of 14,447 vehicles move through the Nyanya-karu axis to the city center while an average of 4,049 vehicles were counted returning from the city Centre. The impact of this traffic on the environment is the pollutants released by these vehicles during the traffic peak period most especially in the morning and evening when people are struggling to get to work and returning home. The amount of carbon monoxide and other pollutants emitted into the environment during these periods are higher than they ought to be according to Federal Ministry of Environment's maximum permissible limit for human inhalation, which include:-CO (10ppm), PM (250mg/m 3 ), NO 2 (0.6ppm), SO 2 (0.1ppm), and Noise (90dBa).
Table1: Average number of vehicles plying Nyanya-Karu expressway
Days
Mode of Transport
MORNING
From Table 1 , it is discovered that the number of vehicles increases during the morning hours and decreases towards evenings as a result of the number of people moving to the city centre to their work places and other businesses. Traffic also increases later in the evenings from 4.00pm to about 7.30pm as a result of people returning back from their work places and business. The Nyanya-Karu dual carriage way is a major road that leads to other states like Nasarawa, Benue, Plateau, Cross-River etc, as such public transport vehicles also ply this road. This also explains the reason for the increased carbon-monoxide (CO) levels in the mornings and other gases especially particulate matter.
The concentrations of major vehicular pollutants (Table 2) were measured in-situ using hand-held MSA Orion multiple gas alert. The equipment measures CO, NO 2 , and CO 2 in ppm while particulate matter was measured using haze dust particulate matter. The measurements were taken at traffic peak periods, between the hours of 6.30am and 10.00am while traffic off peak measurements was taken between 12.00pm and 3.00pm when the road was free. For the four weeks, when measurements were carried out, Tuesdays and Thursdays were chosen as sampling days with sampling carried out twice a day i.e. peak and off-peak periods. These days were chosen out of other days because most people ply the road at that time. By Mondays and Fridays, most people would not have been back from their weekend journeys Table2 Results presented in Table 2 shows that noise pollution is higher during traffic peak period with an average of 71dB which is more than the maximum permissible limit for human inhalation. It decreases during the off-peak period which is around 1.00pm with an average measurement of 63.6dB. Although, as at Thursday, 5 th of January 2012; it exceeded the Federal Ministry of Environment maximum permissible limit for human inhalation. This could pose a danger to the human ocular nerves if persisted.
Carbon-monoxide measurements ( Figure 2 ) for both peak and off peak periods are also presented. It shows that the value for traffic peak period is higher than that of off-peak period for all the days except the Thursday of week 2 in December 2011 when both peak and off-peak have 3ppm during the two measurements.
Fig2. Trend of carbon monoxide during peak and off-peak periods
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Results of Nitrogen-dioxide (Fig 3) measurements has the same trend as carbon monoxide in the study area as the values recorded for peak traffic periods are higher than that of off-peak periods except for one or two days when both peak and off-peak periods have the same values.
Fig3. Trend of Nitrogen-dioxide during peak and off-peak periods
The result of Sulphur dioxide (Fig 4) is not too different from what was obtained in CO and NO 2 as the concentration is higher during peak periods and comes down slightly during off-peak periods. The reason for this could be attributed to the increase in number of vehicles during the peak periods as such increase in vehicular emissions. This could be attributed to the increasing rate of upper respiratory tract infections in the study area.
Fig4. Trend of sulphur-dioxide during peak and off-peak periods
The result of air quality measurements in Table 4 show that noise, particulate matter, CO, NO 2 and SO 2 are higher during the peak period while the reverse is the case during the off-peak period. Obviously, this is as a result of the increase in the number of vehicles during the peak period as seen
